1 RRIGATION development is proceeding at a rapid rate in the United States as a result of public projects for harnessing waterways and of advances in technology for tapping ground-water sources effectively. In recent years 3 considerable area of Chernozem soils in a sub-humid climatic region has been brought under irrigation in Nebraska. Present Missouri Valley development plans call for a large increment in irrigated acreage of soils belonging to the Chernozem group in Nebraska and adjacent states, and a very rapid expansion of Pump irrigation throughout this area is currently evident.
Reported changes in the chemical properties of soils due to irrigation apply, for the most part, to arid and semi-arid climatic regions where soils generally have limited profile development and are neutral to alkaline in reaction. Potentially irrigable Chernozem region soils in sub-humid eastern Nebraska, however, have well developed profiles with a moderately acid A horizon over a fine textured B horizon.
Thus, an investigation of the influence of irrigation on the chemical properties of soils of the area in question seemed in order. A survey type problem was undertaken to evaluate salt accumulation trends, soil fertility changes and cation saturation trends in relation to acidity and alkalinity by comparing samples from local irrigated fields and immediately adjacent non-irrigated land.
REVIEW OF LITERATURE
Constituents carried in irrigation water may have profound effects upon chemical properties of the soil. Kelly, Brown and Liebig (9) noted an increase of exchangeable calcium and a decrease of exchangeable magnesium in the soil when leaching of the soil was done with solutions containing as much as two parts of sodium chloride to one part of calcium chloride. Sodium absorption was promoted when the ratio of sodium to calcium exceeded 2: 1. Fireman and Bodman (7) similarly reported increased absorption of sodium by the soil with enlarged sodium-calcium ratio of the leaching water, and noted that large amounts of calcium and sodium in irrigation water caused reduction i n exchangeable magnesium of the soil. Eaton (6) suggested an evaluation of irrigation water based upon the carbonates present in the water. H e classified as potentially dangerous those waters containing more total carbonate and bicarbonate ions than calcium and magnesium ions on the premise that under those conditions the calcium and magnesium will be precipitated as carbonates leaving sodium carbonate in the soil solution. As the latter increases ih concentration, sodium may replace calcium and magnesium on the soil exchange complex.
Kelly et a1 (9) concluded that the ratio of sodium to calcium plus magnesium in the irrigation water should not be greater than about 1:1 if sodium build-up in the soil is to be averted. Botkins and Shires ( 2 ) found that a ratio of calcium plus magnesium to sodium plus potassium of 1:1 or greater in irrigation water caused tion. No change was apparent to Kubota et a1 centage calcium saturation of an irrigated Nebraska, as was reported by Botkin and Sh Mexico soils. On the other hand, Broadbent found an increase in the calcium content of ori after 15 years isrigation.
Little change in the magnesium status of soi was apparent in the works of Botkin and Shir and Chapman ( 3 ) , and Hirst and Greaves (8) .
Kubota et a1 (10) found but little effect o potassium status of a Chestnut soil except when one-half the time, in which case potassium satu Losses in potassium due to irrigation, irresp practices, were measured by Botkin and Shires Chapman ( 3 ) , and Fireman and Bodman ( 7 ) .
Little change in the available phosphorus sta of an arid region was noted by Dunnewald (4 observed by Botkin and Shires (2) with New M bent and Chapman ( 3 ) , howevex, found a sma phorus after 15 years of irrigation agriculture. noted a considerable soluble phosphorus reduc tion except as sizeable amounts of manure had land. 
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